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PleaeecaiiGQl Claims 16 and 32-45 wi^utpivjudice. The fibUcmmgUsI of the claims 
replaces all prior versions and lists of the claims in this qsplicatiotL 

L (Currently amended) Amethodof forming a low-k dielectric niaterial layer, 
comprising the steps of^ 

fbnniqg a first dielectric material sub-layra* over a substrate; 

treating the first dielectric material sub-layer with an energy treatment to fonn a hardened 
layer on the upper surftce of the first dielectric material sub-layer; and 

fbmung a second dielectric material sub-layer over the hardened layer; 

wherein the iSrst dielectric material sub-layer, the hardened layer and the second dielectric 
material sub-layer comprise the low-k dielectric material layer. 

2. (Original) The method of claim 1. wherefai the first dielectric material sub-layer is 
comprised of SiOC. 

3. (Original) The method of claim 1, wherein the first dielectric material sub^layer has a 
dielectric constant of fiom about 2.3 to 2,6. 

4. (Original) The me&odofclaiml.wherem the first dielectric material sub-layer has a 
dielectric constant of greater than about 2.8. 
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5. (Original) The method of claim I, wherein the hardened layw has a thickneaa of from 
about 250 to 500^ 



6. (Cumenfly amended) The method of cl^ 1, wherein fhe hardened lgvc» layg ha^ a 
thickness of from about 300 to 450A. 



7. (Original) The method of claim 1. wherein the energy treatment is conducted in situ. 

8. (Original) Ihe method of claim 1 , wherein the energy treatment is conducted ex situ. 
9* (Original) The method of claim 1, wherein the energy treatment is conducted usixig 

H2. 

10. (Original) The method of claim 1| wherein fhe energy treatmmt is conducted under 
the foUowiz^ conditioas: 

H2flow: from about 1600 to 2400 sccmi 

temperature: from about 300 to 450^C; 

pressure: from about 4.S to 9.0m Torr; 

time: from about 30 to 240 seconds; and 

power. Bx>m about 300 to ISOO W. 
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U. (Ozigixial) The method of claim 1, wherein the energy treatment is conducted under 
fhe following conditions: 

Hi flow: from about 1800 to 2200 ficcm; 

temperature: fiom about 350 to 400T; 

pteBroref from about 6.0 to 7.S mTorr; 

time: from about 90 to 180 seconds; and 

power: from about 600 to 1200 W, 

12. (Original) The method ofciaiml* wherein ttieha^ened layer is an etch stop layer. 

13. (Original) The method of claim 1 , including the steps of: 

pattemiAg the second dielectric material fiub-layo-, the hardened layer and the first 
dielectric material sub-layer to form a via opening exposing a portion of the substrate; and 

then, using tiie hardened layer as an etch stop layer, patteming the second dielectric 
material sub-layer to firm atrench opening over the via opening and exposing portisms of die 
hardened layer. 

14. (Original) The method of claim l^includitig the stq;»s of: 

patterning the second dielectric material sub-layer, the hardened layer and the first 
dielectric material sub-lay^ to Hana a via opening exposing a portion of the suhstmte; and 
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ttim, wing the hazdoned layer as an etch stop layer, patterning the second dielectric 
material sub-layer to &mi a treoch opening over the via opening and exposing portionB of the 
hardened l^yen 

the trench opening and the via opening comprising a dual damascene opening. 

15. (Ori^naO The method of claim 1« including the stq^s of: 

pattemmg the second dielectric material sub-layer^ the hardened layer and the first 
dielectric mateiial sub-layer using an o verlyii^ first patterned mask layer to form a via opening 
exposing a portion of the substrate; and 

then, using the hardened layer as an etch stop layer^ patterning the second dielectric 
material sub-layer using an overlying second patterned mask layer to form a trench opening over 
the via opening and exposing portions of the hardened layer. 

16. (Canceled). 

17. (Cuiiently amended) The method ofclaim 44 2Z» wherein the sequentially fonned 
one or more dielectric material sub-layers are each comprised of SiOC. 

18. (Currently amended) The method ofdaim 46 22, wherein the sequentially formed 
one or mors dielectric material sub-layers each have a dielectric constant of fiom about 2.3 to 
2.6. 
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1 9. (Cuirently ammded) The method of claim 14 27| wherein the aequentially fbnned 
ODe or more dielectric material sub-layers each have a dielectric constant of greater than about 
2,8. 

20. (Currently amended) The method ofclaimM^L wherein each of the respective 
hard layers has a thickness of from about 250 to SOOA. 

21. (Currently amended) The method ofclaim 4^22* whmhi each of the respective 
hard layers has a thickness of from about 300 to 450A.. 

22. (Currently amended) Themethodofclaim442Z. wherein the one or more respective 
hydrogen treatmmts are conducted in situ. 

23. (Carrently amended) Iliemethodofclaun 44 22, wherein the one or mote respective 
hydrogen treatments are conducted ex situ. 

24. (Cuirently amended) The method ofclaim 44 22. wherein the one or more i^ective 
hydrogen treatments are conducted using 1^2. 

25. (Currently amended) The method of claim 44 27, wheiwi the one or more respective 
hydrogen treatments are conducted under ttie following conditions: 

H2 How: from about 1600 to 2400 scorn; 

temperature: from about 300 to 450^; 
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26, (Currently amended) The method of claim 46 22, wherein the one oi more raspectiye 
hydrogen treatments are conducted under the following conditions: 

H2flow: fiom about 1800 to 2200 seem; 

temperatuic: from about 350 to 400^; 

pressure: from about 6.0 to 7.5 mTorr; , 
time: from about 90 to 180 fieconds; and 
power: from about 600 to 1200 W. 

27. (Cuiroitly amended) The mothod of olaim of olaim 16, A method feiming a 
dielectric materiat layBr, compriaing the steps of: 

sequentiallv fomiing one or more dielectric matfl oat snb-layata over a atnictme: 

treating each seatienKallv ffirmud nne or more didectrie muterifl^ ff ^b^lavara in seauenct^ 
with ft iCTPective hydrogen treatment to form respective hard lavm on % y^p ^ ^xxt^m f^f 
respective seouentiaUv fornirf one or tpotib diiilaetrie mfl tetial siib-lawrs! and 

fanning an uppermost didectrig mfttlial (M^-lavgr ovar fte seQueptiallv foimed one or 
more dielectric material sub-Iavera mp ^ve hard lavera to complete foimatioD of the 
dieleetric material laveK 

wherein the one or more of the respective hard layers are etch stop layers. 
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28. (Cunmtly amended) The method of claim 44 27, wherein their is (me dielectric 
material sub-layer havuig a hard layer formed thereover by the lespective hydrogeti treatment. 

29. (Currently amieodcd) The tnethod of claim 46 27, whcroin there it one dielectric 
material sub-layer having a hard layer Ibrmcd thereover by the respective hydrogen treatment; 
and including the steps of: 

paUcming the uppemiost dielectric material sub-layer, the hard layer and the one 
diclcctzic material sub-layer to fonn a via opening exposing a portion of the stmctore; and 

then, using the hard layer as an etch stop l^yer, patterning the uppermost dielectric 
material sub-layer to form a trench openhig over the ^da opening and exposing portions of the 
hard layer. 

30. (Cuirently amended) The method of claim 44 27. wherein there is one dielectric 
material sub-layer having a hard layer formed thereover by the i^pective hydrogen treatmoit; 
and including the steps of: 

patterning the uppcimost dielectric material sub-layer, the hani layer and the one 
dielectric material sub-layer to fozm a via opening exposing a portion of the stnictuie; and 

then^ using (he hard layer as an etch stop layer, patterning the uppennost dielectric 
material sub^^Iayer to fbrm a trench opening over the via opening and exposing portions of ttie 
hard layer; 

the trench opening and the via opening comprising a dual damascene opening. 
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3 1 . (Currently amended) The method of claim i6 27» wherein there is one dielectric 
material sub^Iayer having a hard layer formed thereover by the respective hydrogen treatment; 
and includmg the steps of: 

patterning the uppermost dielectric material sub-layer, the hard layer and the one 
dielectric material sub-layer using an overlying first patterned mask layer to fbtm a via opening 
exposing a portion of the structure; and 

then* using the hard layer as an etch stop layer, pattemir^g the uppermost dielectric 
material sub-layer using an overlying second pattemed mask layer 30 to form a trench opening 
over the via apening and exposing portiona of the hard layer. 

Claims 32-45 (Canceled). 
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